academic self-efficacy possesses a certain degree of generality across activities or domains (Pajares, 1996b; Schunk, 1991) .
In fact, Bandura (1986) suggested that self-efficacy judgments can vary along the dimensions of level, generality, and strength. People's efficacy perception may involve only simple and easy tasks or include even the most demanding ones within a particular domain (level); individuals may judge themselves to be effective only in a restricted range of domains or consider themselves efficacious across a wide range of activities and situations (generality); persons with a strong sense of personal competence remain steadfast on occasional failures, whereas those with weak percepts of efficacy are quick to resign with self-debilitating expectations (strength).
To date, most academic self-efficacy studies have used measures that focus on the strength of efficacy beliefs. Although this is a valid practice, it is noteworthy that only few studies have systematically investigated the generality of academic self-efficacy perceptions (e.g., Zimmerman & Ringle, 1981 ). When we consider that self-judged efficacy has been proven repeatedly to wield significant impact on so many facets of students' academic quest, it is certainly of interest to find out whether and how much students with firm (or weak) percepts of efficacy in one domain face other domains of academic functioning with equal certitude. For example, would Schunk's (1982 Schunk's ( , 1983 ) students now armed with stronger self-efficacy toward subtraction confront division problems with increased self-assurance? Or, better yet, do they feel more confident in solving mathematics problems as a whole?
Self-efficacy was originally conceptualized as a predictive measure of behavioral change (Bandura, 1977 (Bandura, , 1986 Zimmerman, 1995) . Therefore, it is most useful when the specificity of efficacy measurement corresponds to the specificity of target performance (Pajares, 1996a; Pajares & Miller, 1995) . To this end, we should be able to demonstrate first that academic self-efficacy indeed displays some gener-ality over the confines of any single task. The primary purpose of the present investigation is to examine the degree of generality of academic self-efficacy judgments and explore the relations among domain-specific perceptions of academic self-efficacy.
The Role of Perceived Similarity in Self-Efficacy Generalization Bandura (1986) stated that
Once established, enhanced self-efficacy tends to generalize to other situations As a result, behavioral functioning may improve across a wide range of activities. However, the generalization effects occur most predictably in activities that are most similar to those in which self-efficacy was enhanced, (p. 399) There is evidence that individuals encounter multiple tasks with comparable self-confidence when those tasks are perceived to be similar. In one experiment reported by Bandura, Adams, and Beyer (1977) , adults suffering from chronic snake phobia received remedial treatment. Following successful treatment using a boa constrictor, participants rated their perceived efficacy for executing other tasks (e.g., coping with snakes in natural settings, coping with other feared animals, handling difficult social situations) that varied along a dimension of similarity to the original threat (i.e., coping with snakes in experimental settings). They displayed significantly enhanced self-efficacy for all the generalization tasks. Changes in efficacy, however, decreased in magnitude as purported similarity of the generalization tasks to the original threat progressively declined (see / values reported for within-group comparison in Bandura et al., 1977, Table 1, p. 130) . Shell, Murphy, and Bruning's (1989) study also hints to the proposed relationship between perceived similarity and the generality of self-efficacy. College students reported two types of efficacy in both reading and writing: component skill efficacy, which referred to confidence in performing each of the skills listed, and task efficacy, which referred to confidence in being able to read and understand (or to write for successfully communicating) each of the tasks listed. A canonical correlation analysis resulted in a single dimension underlying reading and writing such that skilled readers also tended to be proficient writers and that they exhibited a strong sense of efficacy in both areas. More interesting, the correlations between reading and writing component skill efficacy (r = .85) and between reading and writing task efficacy (r -.75) were greater than those between component skill and task efficacy in the same area (r = .65 in reading; r = ,62 in writing). An examination of the efficacy rating items reveals that each of the component skill and task efficacy items in reading (e.g., read a letter from a friend or from a family member, recognize grammatically correct sentence structure) bears remarkable resemblance to the corresponding item in writing (e.g., write a letter to a friend or to a family member, write a simple sentence with proper punctuation and grammatical structure).
In school, students are likely to consider a set of academic tasks to be similar or different. If one has already developed a strong sense of efficacy toward a particular task, he or she would confront similar tasks with reasonable strengths of personal competence based on his or her prior mastery experiences with the original task (Bandura, 1986; Bandura et al., 1977) . By the same token, one's belief that the task at hand is analogous to the one with which he or she has been unsuccessful in the past could severely hamper self-judged efficacy for the given task. Results from the present investigation are expected to describe the existing patterns of generality in academic self-efficacy judgments and provide researchers with empirical justification for assessing students' efficacy beliefs at differing levels of specificity depending on their predictive and explanatory goals.
Specifically, the following research questions were explored: (a) Do high school students hold generalized perceptions of their academic capability beyond the boundaries of specific tasks, school subjects, or both? (b) If self-judged efficacy demonstrates some generality over the confines of particular school subjects, is the generality greater among verbal subjects or math-related subjects? (c) Is the generality of academic self-efficacy judgments great enough to warrant assessment of "general" academic self-efficacy that encompasses several discrete domains? and (d) How well can perceived task similarity predict academic self-efficacy judgment?
Method

Participants
Five hundred and eighty-eight students (49% male, 51 % female) from four high schools in Los Angeles County, California, participated. Ages ranged from 15 years 7 months to 21 years (M = 17.9 years). A majority of the students were in Grades 11 (23%) and 12 (76%). Only four students were from Grade 10 (1%). Ethnic composition was as follows: 20% White, 7% African American, 55% Hispanic, 16% Asian, and 1% Native American. Data were collected from students enrolled in the following classes: 1 advanced-placement (AP) physics, 1 AP economics, 22 regular economics and American government, and 5 regular chemistry classes. On average, participants had taken 5.5 English (Mdn -6.0), 3.3 Spanish (Mdn = 4.0), 4.1 social studies (Mdn = 4.0), 2.9 algebra (Mdn = 2.0), 1.6 geometry (Mdn = 2.0), and 1.2 chemistry (Mdn = 2.0) courses at the time of the survey.
Measures and Procedures
Academic self-efficacy judgments. Six school subjects were selected for assessing students' academic self-efficacy perception: English, Spanish, U.S. history, algebra, geometry, and chemistry. Seven representative problems for each school subject were prepared from Scholastic Aptitude Test (SAT) preparatory booklets (Brownstein, Weiner, & Green, 1994; College Entrance Examination Board and Educational Testing Service, 1994 ; see Appendix A for sample problems). There were three main reasons for presenting SAT problems: (a) Problems needed to be independent of any one particular text or instructional method because the sample was being drawn from four different high schools in two school districts; (b) a vast majority of the participants were in Grades 11 and 12 who, teachers indicated, were familiar with types and procedures of SAT problems; and (c) presenting specific problems that could function as concrete anchor points for judging academic self-efficacy was deemed more appropriate rather than presenting merely verbal descriptions of various tasks that tended to be more general, given the purpose of the present study. A problem was considered for inclusion only when the reported percentage of students answering it correctly was between 50 and 80 whenever such information was available.
A final set contained 42 problems from the six academic subjects. The problems were randomly interspersed with each other to prevent a potential "set effect" that might influence students' perception of problem similarity. It was suspected that if problems from the same school subject were to be presented consecutively, students could perceive greater similarity among them, which, in turn, might result in higher intercorrelations among self-efficacy ratings. The main focus of the current investigation is to find out the existing patterns of generality in students' academic self-efficacy beliefs without any manipulation. Therefore, it would be inappropriate to influence students' similarity perception in any way if such practice alters what would have been obtained otherwise. In addition, Marsh, Walker, and Debus (1991) have warned that the common practice of efficacy researchers to present items together by each school subject could be responsible for the observed differences between academic self-efficacy and self-concept. Accordingly, problems were arranged in a random order regardless of the particular school subjects to which they belonged.
Each problem was presented by an overhead projector for approximately 10 to 20 s. The duration of exposure had been set in advance for each problem so that it would be long enough to recognize the type of a given problem but too short to actually solve it. Students judged privately their self-perceived capability for solving correctly each type of the problems on a scale ranging from 0 to 100 in 10-unit intervals. The efficacy rating scale had the following verbal descriptors to help students understand more clearly what each number represented: 0 (not sure), 40 (maybe), 70 (pretty sure), and 100 (real sure). This type of self-efficacy scale has been commonly used in previous research (e.g., Bandura & Schunk, 1981; Schunk, 1982 Schunk, ,1983 .
Perceived similarity and the generality of academic self-efficacy judgments. To test the hypothesized relationship between similarity perception and the generality of academic self-efficacy, I asked students to report their confidence for solving successfully 16 additional problems adapted from 8 original problems used in Bassok and Holyoak (1989, Experiment 1) . Half of the problems involved arithmetic progression taught in algebra and the other half involved constant acceleration taught in physics. The two types of problems are isomorphic such that knowledge of one principle (e.g., arithmetic progression) should enable one to solve problems involving the other principle (e.g., constant acceleration). In Gick and Holyoak's term (1987) , they are structurally similar. In Bassok and Holyoak's experiment, more than half of the students who had been taught with arithmetic progression problems were able to perceive the structural parallelism in constant acceleration problems and apply what they had learned in algebra to solving physics problems. However, those who had been trained with constant acceleration principle in physics failed to perceive the systematic correspondence or to transfer their physics knowledge to novel algebra problems.
This finding demonstrates that students are not particularly adept at perceiving the structural similarity between the two classes of problems. Hence, if perception of similarity among tasks actually plays a significant role in determining the generality of academic self-efficacy judgments, a dramatic difference will be obtained between students who successfully discern the parallelism and those who do not. Specifically, it was expected that students would face the problems with similar strengths of assurance based on the same prior experiences if they were tuned to the similarity between them; if not, students would estimate their personal competence for each problem separately on the basis of different mastery experiences.
In the present study, eight problem pairs were constructed for comparison (see Appendix B for sample problem pairs). The pairs consisted of arithmetic progression problems, constant acceleration problems, or both. Each of the two problems (Problems A and B) in a given pair was first presented separately for approximately 20 to 40 s. For arithmetic-physics problem pairs, the order of presentation was counterbalanced so that half of the pairs presented arithmetic problems first, whereas the other half presented physics problems first. Students rated their self-efficacy for successfully solving each type of the problems on a scale ranging from 0 (not sure) to 100 (real sure). Both problems in the given pair were then presented together for another 20 s. At this time, students were asked to judge perceived similarity between the two problems on a scale ranging from 1 (not similar at all) to 1 (very similar).
Results
Means and standard deviations of academic self-efficacy scales for the six school subjects as a function of grade level, gender, and ethnicity are presented in Table 1 . Different superscipts denote significant difference between group means. A 2 (grade level) x 2 (gender) X 4 (ethnicity) analysis of variance (ANOVA) detected no significant 2-or 3-way interaction. All academic self-efficacy scales for the six school subjects demonstrated acceptable levels of reliability. The standardized Cronbach's alphas ranged firom .86 to .97 (Mdn = .91; see Table 2 ).
Confirmatory Factor Analyses
Tests of first-order factor models with different degrees of generality. Six first-order confirmatory factor analysis (CFA) models were specified to test different degrees of generality of academic self-efficacy judgments. Eighteen measured variables were created by averaging students' self-efficacy ratings for two to three problems in each school subject. When students failed to respond to any of the problems, average scores based on available responses were computed. Ten students failed to respond to all of the problems comprising one or more measured variables and were excluded from further analyses. Table 3 reports intercorrelations among the eighteen measured variables.
All CFAs were performed with the EQS (Bentler, 1992) program. The following goodness-of-fit indexes were used in determining the model fit: ratio of chi-square value to its degrees of freedom, Bentler-Bonnett nonnormed fit index (NNFI), comparative fit index (CFI), and average absolute standardized residuals. The ratio of chi-square value to its degrees of freedom was preferred over the exact probability level because the chi-square test is known to be biased against a large sample size. The NNFI and CFI can be interpreted roughly as indicating the amount of variance in the observed data explained by the particular model. Values of .90 or greater for either index are commonly taken as evidence of adequate model fit. The NNFI is a mathematical equivalent of the Tucker-Lewis fit index reported by the LISREL program (Joreskog & Sorbom, 1989) . Average absolute standardized residuals is an index that represents Note. Means with different subscripts differ significantly at p < .05 within each category. In the case of ethnicity, Scheffe' multiple comparison tests were conducted after significant main effects were detected.
the magnitude of deviation in the model's capability to reproduce the empirical data. Table 4 presents the model descriptions and goodnessof-fit indexes. Model 1 hypothesized that students' perceptions of their academic capability were analogous within a set of school subjects that primarily require either verbal skills in English, verbal skills in Spanish, or quantitative skills. Model 1 did not fit the data well. Models 2 and 3 presumed greater specificity of academic self-efficacy judgments compared with Model 1. Model 2 hypothesized a reduced degree of generality in math-and science-related areas. Model 3 also tested a four-factor structure by specifying individual self-efficacy factors for each of the verbal subjects. The goodness-of-fit indexes for both models were better than those for Model 1 but still failed to delineate the empirical data adquately (see Table 4 ).
Next, two models hypothesized five first-order academic self-efficacy factors. Model 4 was based on the presumption that academic self-efficacy judgments were being generalized between English and U.S. history because both subjects demand good verbal skills in English. Model 4 assumed less generality in the quantitative area, specifying a separate factor for each of the math and science subjects. In contrast, Model 5 postulated English, Spanish, U.S. History, Math, and Chemistry Academic Self-Efficacy under the premise that high school students possess generalized perception of academic self-efficacy within math subjects-algebra and geometry. Both models fit the data reasonably well with Model 5 demonstrating a better fit than Model 4 (see Table 4 ).
The last first-order CFA model (Model 6) posited a separate first-order factor for each of the six school subjects. The fit of this model was most satisfactory with all die fit indexes exceeding those of other models (see Table 4 ). All the factor loadings and error variances for Model 6 were statistically significant (p < .05). The only difference in factor structure between Models 5 and 6 was the integration of (Model 5), or the separation between (Model 6), the Algebra and Geometry Academic Self-Efficacy factors. Values for the standardized factor loadings ranged between .680 and .976 for Model 5 (M = .860, Mdn = .863) and between .678 and .976 for Model 6 (M = .867, Mdn = .875). These values suggest that each of the first-order academic self-efficacy factors was clearly defined in both models. The magnitude of factor loadings would not have been as substantial as observed if students' assessment of their own competence varied a great deal across different types of problems presented in each school subject. Therefore, students appeared to hold more or less generalized percep- 
tions of their academic capability beyond the boundary of a specific problem. The correlations among the factors in Model 5 were modest in absolute values {M = .41, Mdn = .48; see Table  5 ). Those in Model 6 ranged from .11 to .92 (Af = .45, Mdn = .47; see Table 6 ). A correlation coefficient greater than .90 can raise a question of discriminant validity. In addition, the rule of parsimony dictates that a simpler model should be taken when there is no significant difference in fit between the simpler and more complex models. Model 6 displayed a significant reduction in chi-square value over Model 5, Ax 2 (5, W = 578) = 121.909, p < .001, furnishing the ground for six separate factors.
Hierarchical CFA. Four second-order factor structures based on Model 5 and Model 6 were fitted to the empirical data to further test the generality of academic self-efficacy judgments beyond the boundaries of specific school subjects. For example, Model 5 strongly suggests that students may hold generalized perceptions of academic self-efficacy over a subject boundary within the area of math. Although Model 6 may lack discriminant validity regarding some of its factors, it was nevertheless used as a basis for the second-order factor models because, first, a minimum of three first-order factors are needed to define a single second-order factor and second, it showed a significantly better fit to the data compared with Model 5.
Lower order factors should be sufficiently correlated among themselves to warrant testing any hierarchical model. The fit of a hierarchical model can only be as good as that of the lower order model on which it is grounded. When the fit of a hierarchical model is not significantly different from that of its lower order counterpart, the hierarchical model is preferred because it is considered more parsimonious between the two. Vispoel (1995) suggested comparing the fit of lower ordeT models with either a correlated or uncorrelated factor structure for determining the strength and effectiveness of potential hierarchies in explaining the covariances among lower order factors. Table 4 presents the goodnessof-fit indexes for Models 5 and 6 with its factors correlated or uncorrelated (Models 5A and 6A). The model fit was significantly improved by specifying correlations among the factors in both Model 5, A X 2 (10, N = 578) = 881.334, p < .001,andModel6, Ax 2 (15,AT= 578) = 1601.282,p < .001. Model 7 specified a single second-order factor, General Academic Self-Efficacy, defined by five first-order factors. Model 7 fit the data well (see Table 4 ). Evaluating the fit of a hierarchical model, however, necessitates an inspection of additional indicators. The NNFI and CFI can only demonstrate the ability of an entire model-including both lower and higher order factors-to account for the covariances observed among measured variables. Such indexes can be misleading in hierarchical models where lower order factors are relatively uncorrelated, rendering most of their variance unexplainable by higher order factors. Marsh and Hocevar (1985) thus recommended the use of a target coefficient (TC) together with other goodness-of-fit indexes. The TC reflects the proportion of variance in lower order factors that is explained by higher order factors, indicating exclusively the fit of hierarchies imposed. Six correlated first-order factors: English, Spanish, U.S. History, Algebra, Geometry, and Chemistry Academic Self-Efficacy 6A Same as 6 except that all factors are uncorrelated 7
One second-order factor defined by five first-order factors (English, Spanish, U.S. History, Math, and Chemistry Academic Self-Efficacy) 8
One second-order factor defined by six first-order factors (English, Spanish, U.S. History, Algebra, Geometry, and Chemistry Academic Self-Efficacy) 9
Two correlated second-order factors: Verbal and Quantitative Academic Self-Efficacy, each defined by three first-order factors 10
Two correlated second-order factors: Verbal and Quantitative Academic Self-Efficacy, with first-order Chemistry Academic Self-Efficacy factor loading on both second-order factors The TC for Model 7 was .895, indicating that more than 89% of the covariances among the five first-order factors was accounted for by the General Academic Self-Efficacy factor. An inspection of the disturbance terms revealed, however* that the variance of the first-order Spanish Academic Self-Efficacy factor remained virtually unexplained by the second-order factor (see Figure 1 ). Whereas General Note. Allps<.05.
Academic Self-Efficacy accounted for over 50% of the variance in the first-order English, U.S. History, Math, and Chemistry Academic Self-Efficacy factors, it explained less than 5% of the variance in Spanish Academic Self-Efficacy. Figure 1 . Model 7 with one second-order Academic Self-Efficacy factor defined by five first-order factors. All paths are significant at p<.05.
This can be taken as evidence that more than a single general second-order factor is needed to adequately represent the data. Next, two second-order CFA models based on six firstorder factors were explored and compared. Model 8 posited a single second-order General Academic Self-Efficacy factor as in Model 7, whereas Model 9 specified two correlated second-order factors, Verbal and Quantitative Academic Self-Efficacy. Model 9 fit the data noticeably better than Model 8 (see Table 4 ). In particular, Model 9 was capable of accounting for about 93% of the covariances among the six first-order factors (TC = .934), which was almost 10% more than what Model 8 could represent (TC = .836). All the goodness-of-fit indexes of Model 9 also exceeded those of Model 7.
Figures 2 and 3 depict the factor structures of Models 8 and 9, respectively. As can be seen, Model 9 brought a sizable reduction in the disturbance terms of English (.679 to .274) and U.S. History Academic Self-Efficacy (.717 to .339) from Model 8, demonstrating the necessity of a separate Verbal second-order factor apart from Quantitative Figure 3. Model 9 with two second-order Academic Self-Efficacy factors defined by six first-order factors. All paths are significant at p < .05.
Academic Self-Efficacy. The two second-order factors were significantly and positively correlated with each other (.625). Still, over 96% of the variance in the first-order Spanish Academic Self-Efficacy factor remained unexplained. It is conjectured that at least three second-order factors, VerbalEnglish, Verbal-Spanish, and Quantitative Academic SelfEfficacy, are needed to adequately represent the covariances among the six first-order factors examined in the present study.
The Lagrange multiplier tests conducted on Model 9 further suggested that a path be opened between the first-order Chemistry Academic Self-Efficacy factor and the second-order Verbal Academic Self-Efficacy factor. Tables 5 and 6 indeed show that Chemistry Academic Self-Efficacy demonstrated correlation coefficients of .54 and .63 with English and U.S. History Academic Self-Efficacy, respectively. When the additional parameter was incorporated in Model 10, a significant drop in chi-square value from Model 9 was observed, Ax 2 (l, N = 578) = 78.299, p < .001. All the goodness-of-fit indexes also attested to the relative superiority of Model 10 over Models 7, 8, and 9 (see Table  4 ). The most striking evidence, perhaps, was found in the TC, which represented that over 98% of the covariances among the six first-order factors was accounted for by the hierarchy prescribed by Model 10. When we recall that the fit of a hierarchical model cannot surpass that of its lower order counterpart, this leaves little room for further improvement. Figure 4 illustrates that Chemistry Academic SelfEfficacy is equally related to the second-order Verbal (.437) and Quantitative (.474) Academic Self-Efficacy factors.
Degrees of generality in verbal and quantitative domains. An examination of factor correlations in Model 5 (see Table  5 ) and Model 6 (see Table 6 ) discloses higher intercorrelations of self-efficacy perceptions among math and science subjects than verbal subjects. The unexpectedly low correlations of Spanish Academic Self-Efficacy with other verbal self-efficacy factors are the major reason for the reduced generality of academic self-efficacy within the verbal area. In Figure 3 , it can be seen that the second-order Quantitative Figure 4. Model 10 with two second-order Academic SelfEfficacy factors with Chemistry Academic Self-Efficacy loading on both. All paths are significant at /? < .05.
Academic Self-Efficacy displays a significant and tangible relationship with each of the first-order Algebra, Geometry, and Chemistry Academic Self-Efficacy factors. In other words, the three first-order academic self-efficacy factors are significantly correlated among themselves, sharing a large amount of their variance through Quantitative Academic Self-Efficacy. Likewise, the first-order English and U.S. History Academic Self-Efficacy factors are linked to each other through the second-order Verbal Academic SelfEfficacy factor. Although Verbal Academic Self-Efficacy is also significantly related to Spanish Academic Self-Efficacy, the magnitude of their relationship is rather negligible compared with the other paths. Figure 4 shows essentially the same pattern of relationships with the exception of Chemistry Academic Self-Efficacy loading on both of the second-order factors. Overall, it demonstrates a lack of generality of academic self-efficacy judgments between Spanish and other English-based verbal subjects.
Relationships Between Similarity Ratings and Academic Self-Efficacy Judgments
In light of the above results supporting the generality of academic self-efficacy judgments beyond a specific task and school subject, it is of great interest to find out factors that potentially wield influence on such generality. The present investigation hypothesized that perceived similarity among tasks would be positively related to the generality of academic self-efficacy perceptions. Analyses of the algebra and physics problem pairs adapted from Bassok and Holyoak (1989) provided some evidence for the proposed relationship. It will be recalled that each of the problem pairs consisted of algebra and physics problems that required similar solution methods. If the generality of academic self-efficacy judgments indeed depends on the perceived similarity among tasks, students should report more comparable strengths of self-efficacy for the set of problems they perceive as similar.
A correlational analysis was first carried out with correlation coefficients between Problems A and B in each pair as an outcome variable and average similarity ratings as a predictor variable. The relationship was found to be in the hypothesized direction, although it failed to reach statistical significance, r(8) = .43, p > .05. As students' ratings of similarity between Problems A and B in the pairs increased, the correlation between their self-efficacy ratings for the two problems also increased. It is clear that the exact probability level associated with the reported correlation coefficient has been penalized by the small sample size (N -8; eight problem pairs). Using a different dependent measure can overcome this problem. Specifically, self-efficacy difference scores can be computed by taking the absolute difference between students* efficacy ratings for Problems A and B in each pair. Greater generality of academic self-efficacy, therefore, is represented by lower self-efficacy difference scores. Self-efficacy difference scores thus convey essentially the same information as the correlation coefficients without being constrained by the small number of problem pairs. Because difference is computed between two independent ratings of self-efficacy, scores so obtained do not necessarily suffer from unreliability. Across the eight problem pairs, self-efficacy difference scores demonstrated a negative relationship with perceived similarity ratings, r(575) = -.17, p < .001. Mean difference between self-efficacy ratings for Problems A and B in the eight pairs decreased as average similarity ratings between them increased. Still, this method requires aggregating both predictor and outcome variables at the individual student level.
Hierarchical linear modeling (HLM) permits a more proper analysis of the nested data (Bryk & Raudenbush, 1992; Bryk, Raudenbush, & Congdon, 1996) . In the present study, each of the 588 students furnished similarity ratings and self-efficacy difference scores for each of the eight problem pairs. Hence, there are 4J04 potential data points (588 students X 8 problem pairs) from which to estimate the relation between perceived similarity and self-efficacy difference scores. However, eight ratings of each measure were provided by the same individual, posing a threat to the independence-of-observation assumption. HLM effectively deals with such nested data structures without aggregating any of the measures. Specifying a two-level model also affords partitioning of the variance based on problem pairs as well as individual students.
A base-model with no Level 1 or Level 2 predictor was first specified with individual students as Level 2 units (TV =417). Students with missing data on either similarity ratings or self-efficacy difference scores were excluded. Table 7 shows that about 84% of the total variance (100.24/ [100.24 + 19.01]) was attributable to within-student variability (i.e., problem effect). Between-student variance also comprised a significant portion of the total variance (19.01/ [100.24 + 19.01] = 16%). A random-coefficient model with similarity ratings as a Level 1 predictor disclosed that, on average, there was a significant negative relationship (-2.03) between perceived similarity and self-efficacy difference scores (see Table 8 ). As similarity ratings increased, selfefficacy difference scores between Problems A and B decreased. Adding perceived similarity in the model also substantially reduced the problem-level variability. Roughly 17% ([100.24 -83 .34J/100.24) of the within-student variance was now accounted for by their similarity ratings. Table S also shows that highly significant between-student variability remains to be explained and that the relation between similarity ratings and self-efficacy difference scores differs significantly across individual students.
A two-level model was next fitted to the data with similarity ratings and class type as Level 1 and Level 2 predictor, respectively. A score of 2 was assigned to students who came from regular classes of diverse subjects, whereas a score of 1 was assigned to those who belonged to AP classes. The coefficient associated with class type was significant and positive (2.44) in the model for student means (see Table 9 ). It signifies that students who participated from regular classes exhibited higher self-efficacy differences scores than those from AP classes. However, the similarity-self-efficacy difference slopes did not vary significantly between the two class types (p > .05). The residual variance at Level 2 was reduced only by 2% ([21.17 -20.763/21.17) , and there still exists significant variability to be explained. More student-related variables will be needed to fully account for the remaining variance.
Discussion
The role of self-efficacy beliefs in various phases of academic functioning has often been investigated within the context of a single specific task (e.g., subtraction). However, when the goal of a researcher is to predict or explain students* scholastic performance at a more general level (e.g., mathematics), he or she is obliged to assess selfefficacy that stays at the same level of generality (Bandura, 1977 (Bandura, , 1986 Pajares, 1996a; Pajares & Miller, 1995) . Validity of such practice is contingent on empirical evidence pointing to the generality of self-judged efficacy across different academic activities. Together, results from the present investigation demonstrate that academic selfefficacy judgments prevail beyond the boundaries of specific tasks and also school subjects, albeit to a lesser degree.
A Hierarchical Structure of Academic Self-Efficacy Judgments
The magnitude and significance of factor loadings that defined each subject-specific self-efficacy factor provide evidence that academic self-efficacy judgments transcend the confines of a single task. The present study used measured variables that were composite scores of students' self-efficacy ratings for two to three problems in each school subject. The three measured variables so created for each subject-specific factor were found to share substantial amount of the variance through their respective factor in all firstorder CFA models that displayed an acceptable fit. Such results are not to be expected if students' judgment of their scholastic capability is specific enough that it varies considerably across different types of problems even among those that belong to the same school subject. It thus appears that students' perceptions of their self-efficacy toward divergent tasks are fairly consistent within the boundary of each school subject. Note. N = 415. Two students were excluded additionally from the base model because they did not have sufficient data for estimation. Note. N -415. Two students from the base model were excluded because they did not have sufficient data for estimation.
Two first-order factor models, each specifying five (i.e., English, Spanish, U.S. History, Math, and Chemistry Academic Self-Efficacy) and six academic self-efficacy factors (i.e., English, Spanish, U.S. History, Algebra, Geometry, and Chemistry Academic Self-Efficacy) exhibited an especially satisfactory fit to the observed data. The data were best explained by the latter, which posited a separate self-efficacy factor for each of the six school subjects. Moreover, the six subject-specific academic self-efficacy were moderately correlated with each other, indicating that tests of greater generality were in order.
A single second-order factor, General Academic SelfEfficacy, was not able to represent adequately the observed pattern of intercorrelations among some of its first-order factors. The General Academic Self-Efficacy factor left unexplained an ample amount of the variance in English, Spanish, and U.S. History Academic Self-Efficacy. This testifies to the need for a separate second-order factor that exclusively taps into the verbal efficacy factors. Two secondorder factors, Verbal and Quantitative Academic SelfEfficacy, were able to account for significantly more variance in the first-order subject-specific self-efficacy factors compared with General Academic Self-Efficacy. Even so, most of the variance in Spanish Academic Self-Efficacy still remained intact. The major reason for the greater generality of academic self-efficacy judgments witnessed in the quantitative domain was mainly due to the inability of a more general verbal efficacy factor to delineate satisfactorily variations in Spanish Academic Self-Efficacy.
Although clearly defined in itself, the Spanish Academic Self-Efficacy factor did not share a meaningful proportion of its variance with other verbal self-efficacy factors. In other words, students' judgments of their academic capability in Spanish differ greatly from their efficacy perceptions in other English-based subjects such as English and U.S. history. It shows that there are more subject-specific components to each first-order self-efficacy factor than can be explained by higher order factors. Therefore, estimating subject-specific academic self-efficacy (e.g., Chemistry Academic Self-Efficacy) from self-efficacy scores in other subjects (e.g., Algebra Academic Self-Efficacy) or from more general verbal or quantitative academic self-efficacy may not be justified.
The hierarchical structure of academic self-efficacy judgments is in support of the view recently expressed by social cognitive researchers (e.g., Pajares, 1996a; Zimmerman, 1996) . The specificity with which academic self-efficacy is estimated is allowed to vary depending on the researchers' predictive and explanatory goals. Efficacy judgments can be assessed at the levels of a specific task (e.g., arithmeticprogression problems), a course (e.g., algebra), or a more general domain (e.g., mathematics). However, the specificity of self-efficacy measures should agree with the specificity of performance that the researchers wish to predict. The fact that a higher order verbal efficacy factor underlies more domain-specific factors such as English, Spanish, and U.S. History Academic Self-Efficacy does not imply that Verbal Academic Self-Efficacy should be able to predict students' performance in English the same way English Academic Self-Efficacy does. Nor do the results reported in this article imply that task-or subject-specific efficacy perceptions can be safely inferred from related higher order self-efficacy scores. Rather, the results simply provide an empirical justification for efficacy researchers to develop and use academic self-efficacy measures at various levels of specificity that correspond to the performance of interest.
Interestingly, the second-order Verbal and Quantitative Academic Self-Efficacy factors were significantly and positively correlated. This finding stands in direct contrast to the reports that verbal and math academic self-concepts were almost always uncorrelated (Byrne & Shavelson, 1986; Marsh, 1990; Marsh, Byrne, & Shavelson, 1988; Marsh & Shavelson, 1985; Vispoel, 1995) . The most potent source of efficacy information is personal mastery experiences (Ban-dura, 1977 (Ban-dura, , 1986 Schunk, 1989) . Successful students in the verbal area are often successful students in the math area. It is not surprising, therefore, to find students' efficacy perceptions in those two areas to be highly correlated. Judgments of self-efficacy are also heavily influenced by mastery criteria (i.e., being able to succeed) compared with academic self-concept assessment that tends to stress relativistic judgments of ability (i.e., being better than others; Zimmerman, 1995) . The results of the present investigation contribute to the understanding of the different operations involved in academic self-concept and self-efficacy formation.
It should be noted that the generalizability of the results reported in this article inevitably depends on the selectivity of the problems used for inquiring students' academic self-efficacy judgments. Had a different set of problems been used, different results might have emerged. Moreover, some academic tasks that students perform in each school subject are very difficult to represent as a single particularized problem. Future research on the generality of academic self-efficacy beliefs can use more divergent types of problems and tasks to probe the external validity of the present results.
Perceptions of Task Similarity and the Generality of Self-Efficacy
The present study investigated the effects of perceived similarity on the generality of academic self-efficacy judgments by using isomorphic algebra (i.e., arithmetic progression) and physics problems (i.e., constant acceleration). Previous research showed that students could not easily discern the structural parallelism in the required solution methods between the two classes of problems (Bassok & Holyoak, 1989) . Students who participated in the present investigation demonstrated comparable strengths of confidence for a given pair of problems when they perceived those problems as similar. As students' perceptions of similarity between the problems increased, the generality of their academic self-efficacy judgments between them also increased.
Although the relationships uncovered in this investigation between indicators of perceived similarity and the generality of efficacy perceptions were in the predicted direction, they were not as strong as expected in magnitude. The arithmetic progression and constant acceleration problem pairs used in the current study did not differ much along a dimension of similarity and such restrictions of range might have contributed to attenuating the observed relationship. Had more diverse problem sets been included, a stronger relationship might have been obtained.
Of course, results from the present study cannot confirm but can only suggest one of the potential mechanisms underlying the academic self-efficacy generalization. Only when experimental manipulations of similarity perception toward various academic tasks brought about the increased generalization of self-efficacy among them, can we say that we uncovered one of the major variables responsible for efficacy transfer. Also, there was much variance left to be explained at both problem and student levels after the effects of perceived similarity and class type had been controlled for. Self-efficacy is a context-dependent construct that is reciprocally related to human experience (Bandura, 1993; Zimmerman, 1995 Zimmerman, , 1996 . Future research should explore the effects of other task-related as well as personal variables on the generality of academic self-efficacy beliefs.
